Binding and hydrolysis of guanine nucleotides by Sec4p, a yeast protein involved in the regulation of vesicular traffic.
The 23.5-kDa Sec4 protein is required for vesicular transport between the Golgi apparatus and the plasma membrane in Saccharomyces cerevisiae. In order to analyze its biochemical properties, we have purified the soluble pool of the wild-type protein from an overproducing yeast strain. At 30 degrees C, Sec4p bound [35S] guanosine 5'-O-(thiotriphosphate) (GTP gamma S) with a rate of 0.18 min-1 in a reaction requiring micromolar concentration of free magnesium ions. The protein had high affinity for guanine nucleotides with Kd values for GTP gamma S and GTP of 3.7 nM and 3.5 nM, respectively, and that for GDP of 77 nM. The dissociation of [3H] GDP from Sec4p occurred with a rate of 0.21 min-1 suggesting that the association of GTP gamma S was the result of exchange for prebound GDP. The release of GTP from Sec4p was slow and correlated with a low inherent GTPase activity of 0.0012 min-1. By analogy with other classes of GTP binding proteins, both the nucleotide exchange and hydrolysis activities of Sec4p may be modulated in vivo to facilitate its role in the regulation of intercompartmental membrane traffic.